•NTRODUCT ION 1 An earlier note gave interim values of parameters which could be .'sed to calculate the differential dose albedc of gamma rays on concrete as a function cf the energy of a broaJ parallel beam, of gamma radiation incident on an infinitely thick slab. Albedo values are important to the calculation of gamma-ray streaming through ducts and passageways leading into protective shelters.
The interim values reported earlier were based on fitting a twoparameter semiempirical formula 2 are adjustable parameters which depend on the energy of the incident radiation.
The best values for the parameters (C, C') were found by an iterative technique.
The sum of the squares of the difference between theoretical and Monte Carlo results, weighted by the reciprocal of the theoretical values, was minimized with respect to C and C'.
Iterations were performed until a set of self consistent values were found.
A more detailed explanation of the curve-fitting procedure, along with 2 a discussion of the derivation of Equation 1, Is given in an earlier report.
RESULTS
Values for the parameters C and C' are listed in Table I as a function of the incident gamma-ray energy for an infinitely thick concrete slab. Also listed are the standard deviations of the values of the parameters. In the estimates of the standard deviations two effects are confounded: (1) statistical fluctuations inherent in the Monte Carlo calculations, and (2) the physical approximations that went into the derivation of Equation 1 .
It is interesting to note that the standard deviations were multiplied by a factor of approximately 0.7 when the number of case histories was increased from 5000 to 30,000.
If only statist~cal fluctuations were involved, the decrease in standard deviations would have been a factor of 1//6. Thus, it must be concluded that most of the error is associated with the physics of Equation 1. Table II shows values of the parameters for concrete slabs having a thickness of one mean free path of the incident gamma rays. These values can be used in cases of thin-walled ducts.
Here again 30,000 case histories were run for each gamma-ray energy.
The same Monte Carlo procedure can be used to generate albedo values for various thicknesses of various materials.
For instance, on the assumption that the Chilton-Huddieston formula is valid for materials other than concrete, parameters can be found by fitting Monte Carlo results to Equation I for other materials. Table III shows the values of the parameters for thick slabs of aluminum and steel. Also, a survey of theoretical approaches to gamma-ray albedo shows the current theories to be In disagreement.
Furthermore, since experimenters use different sets of angles in their investigations, direct comparison of albedo values Is Impossible.
Experimental values for the albedo of gamma rags from Cs-137 on concrete, Iron, and lead were obtained by Clifford.
Jones et al5 measured the gamma-ray angular dose albedos of concrete, aluminum and steel.
Other experimental measurements of gamma-ray backscatterlng were performed by Barrett and Waldman.7 -ud. ... 2 ton Chilton and Huddleston developed a semlempirical formula for the differential dose albedo for gamma rays on concrete. Reasonable agreement was found between the predictiors of the Chilton-Huddleston formula and the Monte Carlo values of Raso.
Anothgr theorgtical treatment of the albedo problem has been given by Jones.
Wells performed another set of Monte Carlo calculations.
Unfortunately, even with two exhaustive sets of Monte Carlo calculations, three independent sets of experimental measurements, and various theoretical approaches to the problem, there does not exist any unique set of accepted values for differential albedo, simply because of the different results reported by the various investigators.
Nevertheless, calculations based on albedo values hgve given satisfactcery agreement with experiment.
For exampleY Chapman successfully used the albedo values of Chilton and Huddleston 2 to cal 8 ulate dose rates in cnccrete entranceways.
On the other hand, Chilton used a different set of albedo values to calculate gamma-ray backscattering fron an infinite concrete plane when the radiation originated from a point source.
CONCLUSION
In the absence of a well defined unique set of albedo values, the choice of the best values to use In any given case must depend on the particular application and the judgement of the user. The authors believe results of sufficient accuracy for practical thick slab backscattering problems can always be obtained using Equation 1 with the parametric values given in Table I . 
